Introduction
Fish is the major source of animal protein in the diet of the people of Bangladesh contributing 60% of the total animal protein supply. The per capita demand for consumption of fish is 19.30 kg per annum in 2013 -2014 (DoF, 2015 . Marine fisheries contribute 16.78% of total fish production of Bangladesh (DoF, 2015) . Marine fisheries are divided into industrial and artisanal fisheries. Industrial fisheries based on trawl fishery (shrimp & fish), which contributes only 12.93% and artisanal fisheries contribute 87.07% of the total marine landings (DoF, 2015) . In the year of 2013-2014, the total marine fish production was 5, 95,385 metric tons of which 5, 18,500 metric tons comes from artisanal fishing (DoF, 2015) . As artisanal fisheries contribute to the majority of marine fish production, it is of profound significance to continue a research based activities on artisanal fisheries in order to the proper development of marine fisheries sector of the country as well as to enhance the blue economy. Blessed with a warm tropical climate and high rainfall, the coastal areas like Cox's Bazar and Teknaf are enriched with nutrients from the land, which enable them to support a wide biological diversity, while the artisanal fisheries have provided a livelihood for coastal communities since earliest history (Hossain, 2001 ). However, available report suggests that there is a declining trend in fish catch in the artisanal fisheries due to overfishing, intensive fishing pressure, use of sophisticated technologies, repeated and confined use of fishing grounds in a particular area, free access of fishing over the marine water resources of the country etc (Alam et al. 2002) . Considering the contribution of these fisheries belong to the national GDP and foreign exchange earnings, it is mandatory to have a clear index on the state of artisanal fisheries. Apart from these, artisanal fisheries are also a vital source of income for a considerable amount of fishermen in Bangladesh. Taking all the aspects into account including the lack of reported data to ensure the perfect facilitation of artisanal fisheries, the present study was undertaken to investigate the types and characteristics of artisanal marine fishing gears operated in the Cox's Bazar and Teknaf region, and their catch composition and seasonality of operation.
Materials and Methods

Study Area
The study was conducted in Teknaf and Cox's Bazar areas because of greater importance of these two areas for artisanal fishing activities.
Data Collection
Primary data were collected by field survey that involved the investigation of the study areas in terms of artisanal marine fishing gears, particulars of operation, catch composition, seasonal abundance and species composition of fish. Data were collected from April 2014 to April 2015 where a total of 106 fishermen were interviewed with a combination of field survey, questionnaire interviews and participatory rural appraisal (PRA) methods viz. focus group discussion (FGD). A total of 7 FGD sessions were conducted in the study areas where each group had 10 to 20 persons and duration of FGD was approximately two hours. Thereafter data were cross-checked with proper authorization like Upazilla Fisheries Officer (UFO), Manager of BFDC for the accuracy of collected primary data.
Data Processing and Analysis
All the collected primary data were analyzed through simple statistical methods using Microsoft excel.
Results and Discussions
The study was focused on different fishing gears in the study areas, their particulars of operation; catch composition, CPUE/day/month and species composition.
Operation of different fishing gears
In this study, 16 types of fishing gears were found to be used by the fishermen of which beach seine net, estuarine set bag net, marine set bag net, five different types of gill net, bottom long line and trammel net. Estuarine set bag net (ESBN) is found to be mostly used fishing gears in the study areas as well as CPUE value was greater than other fishing gears. The types of gears used in the Cox's Bazar and Teknaf areas are more or less similar with the finding of Islam (2003) in the Bay of Bengal where the fishermen used approximately 13 different types of fishing gears including five types of gill net (Large mesh gill net, fixed gill net, mullet gill net, drift gill net and bottom set gill net), three types of set bag nets (marine set bag net, estuarine set bag net and large mesh set bag net), trammel net, bottom long line and beach seine net. In another study, 10 types of fishing gears including different types of gill net, estuarine set bag nets, beach seine, and bottom long line, trammel net were found in Teknaf coast (Hossain, 2002) . The results of this study revealed that the number of fishing gears operated in this regions support to a larger degree with the findings of Hossain (2002) and Islam (2003) , where the types of gears operated in the study period are quite similar with the previously recorded gears. The fishing activities in the coastal areas largely depend on seasons. It is clear from the study that there were little or no changes in fishing activities in Teknaf and Cox's Bazar area as reported by the previous workers Hossain, 2002; Islam, 2003) .It is also clear that there is no new fishing gears introduced in these areas by this time.
Fishing gears depending on the depth of operation
This study revealed that marine set bag net (MSBN) and estuarine set bag net (ESBN), operated in water up to 25 meter and 20 meter respectively, were found to be the mostly used fishing gears in the study areas. Drift gill net, trammel net, large mesh drift gill net and beach seine net were found to be operated up to 30 meter, 20 meter, 30 meter and 10 meter respectively ( Figure 1 ). Hussain (2010) found artisanal fishing gears operated up to a depth of 10 meter. In this study the fishing gears were found to be operated between 10-30 meter depth. This is because of innovation of modern fishing technology which makes fishing easier in different water depth. Tendency of catching more fish leads the fishermen go for deeper depth. In terms of months, the highest catch per unit effort (CPUE) was found in July and the lowest in January in Cox's Bazar. The highest CPUE (110kg/gear/day) was recorded in July by ESBN, whereas 105 kg/gear/day, 98kg/gear/day, 100kg/gear/day, and 90kg/gear/day were recorded by MSBN, beach seine, gill net and trammel net, respectively. The lowest CPUE (75kg/gear/day) was recorded in Januaryby ESBN, whereas 80kg/gear/day by MSBN, 70kg/gear/day by beach seine, 75kg/gear/day by gill net and 70kg/gear/day by trammel net (Table 1) . The result of this study is almost similar to the findings of Islam et al (1993) who concluded the highest CPUE in June by gill net whereas, the lowest CPUE in February by estuarine set bag net in the coastal areas. The previous study indicated gill net as the dominant fishing gear whereas the present study marked the estuarine set bag net as the intensively used fishing gear. Over the last few years estuarine set bag net has been used extensively as a dominant fishing gear in the coastal region (DoF, 2015) . On the other hand, in Teknaf, the highest CPUE was found in June and the lowest in December. In June, the highest CPUE was found 100 kg/gear/day by ESBN whereas 90kg/gear/day by MSBN, 85kg/gear/day by beach seine, 85kg/gear/day in gill net and 85 kg/gear/day by trammel net. In December, the lowest CPUE was found 65kg/gear/day by ESBN whereas 65kg/gear/day by MSBN, 70kg/gear/day by beach seine, 70kg/gear/day by gill net and 70kg/gear/day by trammel net (Table 2) . Hossain et al (2008) reported May and December as the peak and lean season of fishing and esuarine set bag net as the dominant fishing gear in the Teknaf coast. There is a significant degree of similarity with the findings of the present study. 
Seasonal variation of biomass of fish caught
Results of this study showed that the seasonal variation of biomass was almost equal between the month of January and March in Cox's Bazar area. The seasonal variation of biomass was increased sharply at the end of March and increased gradually until July. Thereafter, it was found to be decreased gradually to December. The highest biomass of captured fish was found to be 15090 kg/month in July and the lowest was 11,100 kg/month in January (Figure 2 ).
Figure 2. Seasonal variation of biomass of fish caught in Cox's Bazar
On the other hand, the seasonal variation of biomass in Teknaf area was almost similar to Cox's Bazar area until March. At the end of March, the seasonal variation was increased sharply until it touched to the peak point in June. Thereafter, it was found to be decreased gradually to December. The highest biomass of captured fish was found to be 13350 kg/month in June and the lowest was 10,200 kg/month in December (Figure 3 ).
Figure 3. Seasonal variation of biomass of fish caught in Teknaf
Our results revealed that the recorded CPUE and total biomass have been found to decrease in comparison with the earlier documented data (BOBP, 1983) . The decreasing trend of CPUE might be the result of several reasons including overfishing, intensive fishing pressure, use of sophisticated technologies, repeated and confined use of fishing grounds in a particular area, free access of fishing over the marine water resources of the country etc. The negative result in CPUE has become a concerned issue for sustainable development of artisanal fisheries sectors. However, the most important reasons in declining CPUE is due to overfishing.
Moreover, lack of proper implementation of existing laws, excess number of people engaged in fishing, lack of general public awareness, to meet the excess demand of the country etc. were also responsible for declining CPUE. The effects of overfishing are well reflected on the catch composition of the studied areas. As a result, there is always a tendency to decrease in the CPUE value throughout the study period compared to the previously obtained data (Chowdhury et al. 2002) . 
Month
From this study, 52 fish species (Table 3) , 10 shrimp species (Table 4 ) and 3 commercially important crabs species (Table 5) were identified. It was found that Silver jew fish (Otolithoides argenteus most dominant species. It constitutes about 20% of total catch as a single species which is mainly caught by artisanal marine fishing gears such as beach seine net, ESBN, gill net etc. Ribbon fish haumela) was the second dominant fish species constitutes about 17% of the total catch, caught by artisanal marine fishing gears especially w seine net (Figure 4) . A considerable amount of Hilsha (Tenualosa ilisha) found to be caught mainly by gill net in the study areas. crabs species (Table 5) were identified. It was found Otolithoides argenteus) was the most dominant species. It constitutes about 20% of ich is mainly caught by artisanal marine fishing gears such as beach seine net, ESBN, gill net etc. Ribbon fish (Trichiurus ) was the second dominant fish species constitutes about 17% of the total catch, caught by ecially with beach 4). A considerable amount of ) found to be caught mainly Dominant fish species in the study area conducted the research on species composition in Bangladesh marine waters and found 56 major commercial fish species including silver jew fish, ribbon fish, pomfret, hilsha, white grunters, catfish, snappers and hair tails. in the present study agree to a considerable degree with the previous findings. Otolithoides argenteus (Poa) and Trichiurus haumela main dominant species because the study area is the principal habitat of these species in the Bangladesh coast. Besides, the natures of gears operated are suitable to catch those species.
Conclusion
This study concludes that there is very little or no change in fishing activities over the last two decades in Cox's Bazar and Teknaf and there is almost no evidence of introducing new fishing gears. Fishermen are using the common fishing gears for fishing in marine areas. One of the major findings of this research shows that there is a fishing pressure in the study areas. The main reason which is markedly evident is the easy access in the water body for fishing and limitations in implementations of rules and regulations.
English Name
Mud crab swimming crab Swimming crab 56 major commercial fish species including silver jew fish, ribbon fish, pomfret, hilsha, white grunters, catfish, snappers and hair tails. The obtained results ent study agree to a considerable degree Otolithoides argenteus Trichiurus haumela (Chhuri) were the main dominant species because the study area is the principal habitat of these species in the Bangladesh es, the natures of gears operated are suitable to catch those species.
Conclusion
This study concludes that there is very little or no change in fishing activities over the last two decades in Cox's Bazar and Teknaf and there is almost no introducing new fishing gears. Fishermen are using the common fishing gears for fishing in marine areas. One of the major findings of this research shows that there is a fishing pressure in the study areas. The main reason which is markedly easy access in the water body for fishing and limitations in implementations of rules
